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- ٣٤ - 

אSwitching


א؟


אאאאאאא
אאK


אאאאאאא
אאא
אאאאאא٠

אאאאא
٠


אאאאאאא
א??אאא

אאF١E



F١E


אאאאאאא
אאא

٠אאאא




אאאאאא
א٢٣٧אאא

 

- ٣٥ - 

אאאאאא٠
אאאא

אאאאאאאאאא
אאאאאא

F٢Eאאא


F٢E


אאא
אאאאאא

אאאא
א"center"אאF٣E



אאאאאא
א٢٣٧אאא

 

- ٣٦ - 


F٤E

אאאאFאאEאאF٠٠א
אאאE

FEאאא
FE٠אאאא

אאאאא
אאאאא

אאF٥E



F٥E



אאאאאא
א٢٣٧אאא

 

- ٣٧ - 


אאW


١J אאFE
٢J אאFאאאאאE
٣J אאאFאE 

 
אאאאאאא

אאאאאאא٠א
אאאאא

אאאאאאאאK
אאאאאאאא

אאאאא
אאKאאאאאא

אאאאאאאאא
א?א?F٦E 




F٦E

אאאאאאא
אאאאאK



אאאאאא
א٢٣٧אאא

 

- ٣٨ - 

אאאא
אאאא

אאאאCross-bar Switches
אאCross-point Switches. 


אאאאאאCross-point Switches

אאאאאאאאCross-point Switches
אאאאאאCross-point Switches

אאאFאE
אאאא

אאאKאאא
אאאאאאאK


אאאאא

א


אאW


אאאא
אאW


١J אא

אאאאא 
F٧E



אאאאאא
א٢٣٧אאא

 

- ٣٩ - 


F٧E


٢J אstep-by-step switches 


אאselectorsא
אאאאאK

אאאאF٨E 


F٨E


אאאאאאאא

אאאF١٠WE




אאאאאא
א٢٣٧אאא

 

- ٤٠ - 




F١٠E


٣J אאCross-bar Switches

אאאאK

אאאאאאאF١١E


F١١E


אאאאא

אאאKאאא
אאאאאאא

אKאאFאאE



אאאאאא
א٢٣٧אאא

 

- ٤١ - 


אאKאאFאאE

אאKאאאאא
אאאאK

אאאאאא
אאאאאא

אאאאאאא


٤JאאCross points Switches


אאאאא
אאאא

אאאאאאאאא
אאאאאאאא

אאאא
אאאK


אאאאאCross points Switches

אאאאאאCross points 
אאאאK
١٠٠אא

אאW

WאאSingle Stage Switching Unit

אNאאMא
אאMxNאאF١٢E





אאאאאא
א٢٣٧אאא

 

- ٤٢ - 


F١٢E


אא١٠٠אא

N=M=100١٠٠אא


Number of Cross- Points  used  =   NxM                     Cross-Points 
                                                     = 100 x 100                cp 

                                                     = 10000                      cp  
 
א10000١٠٠אאא

אאאאאא
Kאאcross-pointsא

אאאאאK
 

אאאאאאאא
אאאאאא

אאאא
אאאאאא
אאאאא

אאאKאאאאא
אאאאאאאאK





אאאאאא
א٢٣٧אאא

 

- ٤٣ - 


WאאאMulti Stages Switching Unit

١–אTwo  Stages Switching Unit 
אאאא

MxK  K<NKא  M=N=100 ,K=25  F١٣WE








F١٣E


אאW
  N=M 100      , K=25 

Number of cross points = number of cross points in inlet 
                                                                     + number of cross points in outlet 

 
                                        = 100 x 25             + 100 x 25                             cp 
                                         = 5000                                                                 cp 

אא٥٠٠٠٥٠٪א
אאאא٢٥א٢٥

אK 
١Jאאאrizontal PartitioningVertical and ho

אאאאא
אאאאאא

אF١٤E

 
 
 
 

NxK 

 
 
 

KxM 



אאאאאא
א٢٣٧אאא

 

- ٤٤ - 


F١٤E

 
אאאN α

n- inlet  , k-outlet
אאאM  α

m- inlet  , k1-outlet
א

                   N= 100                                           , M= 100
                   N= 20                                               , m= 20 

                   K = 5                                               , k1 =5                          
                  α=(N/n)=5                                      α=(M/m)=5 

 
     number of cross-points =αx nxk    +αx mxk1                  cp 
                                         =  αx k  (n+m)                              cp 

                                         = 5x5(20+20)                                 cp 
                                         = 1000                                           cp 

 
אא1000  cp      90%

W 



אאאאאא
א٢٣٧אאא

 

- ٤٥ - 

١J אאאאאאאF
אאאאE

٢J אאאאאא
אאאאF١٥E 




 
F١٥E


אאאאאאא
אKאא

אF١٦E







אאאאאא
א٢٣٧אאא

 

- ٤٦ - 





F١٦E


אאאW
Noof Cross-points  =  αx n x k    + αx k x m   + k x k
                               =  αx k( n+m)  + k2 

                               =  5x 5(20+20)  + (25)2                     cp 
                               = 1625                                               cp 


אאאאא

אאKאאאא
אאאאאא

אאא
אאאאאאK

אאאאאאאK 




אאאאאא
א٢٣٧אאא

 

- ٤٧ - 

אאDigital Switching



אאFundamentals of PCM


אWSampling theorem
אאאאאא

אאאK


אfAאfSW
SA ff ≥

אאאW
אW

אאSampling frequencyfA٨٠٠٠
אאאאאא٣٠٠

٣٤٠٠אא،٨٠٠٠K
אאאאFאZTAEW


s

Hzf
T

A
A µ125

8000
11

===


אF١٧Eאאאlow pass filter

electronic switchK،אאאאאא
אאאאKאא

٨٠٠٠אאא،١٢٥K
אאאאPAMK





אאאאאא
א٢٣٧אאא

 

- ٤٨ - 




F١٧EPAM


אQuantization


אאPAMאאאאKא
אא،אאאאאא

אFאEQuantizationKאאאא
FאאPAMEQuantizing intervalsK


אF١٨KEא١٦K

אH١H٨אאאא–١–٨א
אK


אאKאאdecision valuesא

אאKאא،א
אאאא،אא

،אK




אאאאאא
א٢٣٧אאא

 

- ٤٩ - 

אFאEאאא
אאאKא

אKא Quantizing distortionאא
אאאאKאא

אKאאא
אאK


F١٨Eאאuniform QuantizingאאK


אאאאא،

אdiscrepanciesאאאאא،אא
F١٨Eאא،א

אאKאאאא٢٥٦
F،אאאאF١٩WEE

Jא
Jא




אאאאאא
א٢٣٧אאא

 

- ٥٠ - 

אאFאEאא
אK


אאאאKאאאא

אCCITTG.711W


E١٣?13 segment characteristicF?Law–Aאא،٣٠
PCM30אאE

E١٥?15 segment characteristicF?LawJµאא،

٢٤PCM24אאאE




F١٩EאאאFאE






אאאאאא
א٢٣٧אאא

 

- ٥١ - 


אF٢٠E?١٣F?A-lawKEאא

אאKאאאאאא
Kא١٣Fאא?١٣KE?


אF٢١Eאא?١٣K?אאאא

١אreferenceאא،אKא
אאF١١٢٨EאאK

אאVinאאא
אאאcoarseאאאאאאfineKא

אVinאאאF٢١KE


אFאEEncodingW


אאאPCMאK
אא8-bits،

PCMאאאאFא١١אKEאא
אF٢١EPCMFKE

١٢٨١٢٨F١٢٨H١٢٨Z٢٥٦Z٨٢WE
PCM٨KאאFbitEאPCM

אא?1?א،אFbitEאPCM
אא?0K?אא٢א،٤،٦،٨אא

PCMאאאאאא
אCCITTאG.711G.732K



אאאאאא
א٢٣٧אאא

 

- ٥٢ - 




F٢١Eאא١٣،F٢٠E١٣








אאאאאא
א٢٣٧אאא

 

- ٥٣ - 

אMultiplexingW


אPCMא8-bits אאא
אאWPCMא

PCMאאאאKאא
אPCM-TDMK


אאאKאF٢١Eאאא

אאאאAKאA
אא،אאsynchronousאPCMאK

אאPCM-TDMאAKא
אtime intervalאPCM?TIME 
SLOTK


אאbit trainאPCM?א

אpulse frameKאאF٢٢Eאא
PCM،PCMאאS1S4Kאא

PCM30אא٣٢PCMK


אאאW


FEאDe-multiplexingW
אאPCM،אא

PCMא8-bitsאאK
אא،אאKאF١٤E

אאאBאאא،APCMא
K



אאאאאא
א٢٣٧אאא

 

- ٥٤ - 


F٢٢Eאא


אDecoding W

אאאVoutPCMK
אאאKאאא

אאאK


אאVoutאאאF٢١KEא
אאאאVoutאPCMK

PCMאאPAMKא
PAM،אאאאאאK


אW

אW
Jאאאאאאאא
Jא،אאא

PAMKJא
Jא،PCMא

K
JאאPCM



אאאאאא
א٢٣٧אאא

 

- ٥٥ - 


אW

JאאאאאPCM-TDM،
PCMאאאאK

JPCMK
JאאאPAMאאא



אא                    Digital Switching 


אאאF0 ,1E
אאאאאK

אאFאאאEאBinary Bits٠
 

אאאtime slot אא
אא١٢٥Kאא

אאאאאא
אאאאאK


אאאאtime slot t5אאא

אtime slot  t18 אאא
t5t18    t18   t5٠




אאאאאא
אאאאאW





אאאאאא
א٢٣٧אאא

 

- ٥٦ - 

١JאאאאאSpace Switching


אאאאא
אאאאא

אאאאא
space switchingאF٢٣WE




 )٢٣(شكل رقم 

 

٢Jאאtime switching


אאאאאאאא
Kאאאא

אF٢٤KE








אאאאאא
א٢٣٧אאא

 

- ٥٧ - 


F٢٤E


אאאאאאאKא

אאאאK
אmultiplexing אswitchingKא multiplexing

אאאאאאא
אאאאאאK

אאאא
אK


אאאאא

אאhigh way pathsא
אאאא

אאאK




אאאאאא
א٢٣٧אאא

 

- ٥٨ - 

אאאSpace Switch 


אאZ8-bits PCM word 


אאאאא
אאאאאא

אאאא
אאאאאאKא

אANDאאא
אאאאאאאאא

אאאאאא
F٢٥WE



F٢٥E



אאאאאא
א٢٣٧אאא

 

- ٥٩ - 

אאא 4PCM F
 32PCME٣א٣אאאא

K

אאאאאאא

ANDאא 8000 אאא
אא125א

אאאאאאאK
אאאK


Connected high way 

א 
 

Time 
slot 

א 
א 

אאא 
AND gate 

ON Incoming 
א 

Outgoing 
א 

1-2 1 2 
2-3 2 3 

 
t1 

3-1 3 1 
1-1 1 1 
2-3 2 3 

 
t2 

3-2 3 2 
1-3 1 3 
2-1 2 1 

 
t3 

3-2 3 2 
1-2 1 2 
2-3 2 3 

 
t4 

3-1 3 1 








אאאאאא
א٢٣٧אאא

 

- ٦٠ - 

אאTime Switch 


אאאאאאאא
F٢٦WE







F٢٦E


אאאdאאmא
אאאא

אאאאאאtime slots Kאא
אאאKW

١K אאF٢٧E



 

A 
B 
C 
 
D 
E 
 
F 
G 


א




א



 




א
א


א


 

D
H 
A 
F 
B 
G 
 
E 
C 

אא
א 

אא
א 



אאאאאא
א٢٣٧אאא

 

- ٦١ - 


F٢٧E


٢K אאF٢٨E 
 

 
F٢٨E






אאאאאא
א٢٣٧אאא

 

- ٦٢ - 

אאF٢٩E١٢אא
אmultiplexingאאא

אאhigh way א
אאhigh way א

de-multiplexingאF٢٩E 




F٢٩E
אאאאאאא
multiplexing  -  switchingJde-multiplexingאאW
١K ٤٤٤אא٤٧٠
٢K ٤٣٣אאא٤
٣K א٤٥٥١٥٠١٨٠١٢٠ 
٤K Wאאאא١אא

א٣K 



אאאאאא
א٢٣٧אאא

 

- ٦٣ - 

א
١K אאאא
٢K א 
٣K אאWאא–א–אא 
٤K אאאאאאאא 
٥K אאא 
٦K אאאאא 
٧K אאא 
٨K אאאא 
٩K אא unittime switchingאK

אאA,B,C,DאאX,Y,Z,MK
אאאאאK


 

 









אאאאאא
א٢٣٧אאא

 

- ٦٤ - 

אא
 

אאאאא،אW 


אhאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
אאאאאא،אא

F√Eאא،אאא
אאK

 
 Wאאאאא

אאFאאE א 


 
   


١JKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
٢JKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
٣JKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
٤JKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK


 

    

אאאFאEאאא
א،????אאא

אK 


 



 

 

 
 
 

אאאאאאאא  

 

אאאאאא 

אאא
 المؤسسة العامة للتعليم الفني والتدريب المهني

אאאא 




א






א


א


א



٤



אאאאאאא
א٢٣٧אאאא

 

- ٦٥ - 

אאאWאאאא 


אאWאאאאאאא


אאWאאW
١JאאאאאאK
٢JאאאאאK
٣JאאאאאK

אאאW٨٠K٪


אאW
אאW

١JאאאאאK
٢JK
٣Jאאאאאא

אאאW
אאאאאאאK


אאW

١JאאאאK







אאאאאאא
א٢٣٧אאאא

 

- ٦٦ - 

אאאא

אאאאW

אא،אLocal exchangesא
אKאאאאאאאא

אאאאאאK

אאא،אא
interconnectאאKא،אאאא

Kאאאאא،אאא
F١EאאאאאאK 

אאאאאnetwork hierarchyK
nodesא،אא

Kא،אא
Fאאאdirect routesEKאאאstar
אאאmeshאK



F١Eא



אאאאאאא
א٢٣٧אאאא

 

- ٦٧ - 

אאאW 

אאאאKאאF٢KE
אאאKאא

אאאא،transit 

exch.אאK



F٢Eאא 

،אא،אאאאאאא
אאאאKאאאא

،אא?א?אK 

אאאאW

אאאא،א
Kא،אאא

אאK





אאאאאאא
א٢٣٧אאאא

 

- ٦٨ - 



אאא
KאאאK

אאאאא،א
،אאאאאאא

אאK

אאאא??،
Wא،אאKא،א

FאEאאK

١Jאא international exchange                                 

٢Jאא national transit exchange                       

٣Jאא regional transit exchange

٤Jאא local exchange

،אאא،אא
אאאאFאאאא،אאאא

אEאאאא،K

،אאאאK
א،אtandemKאא،אא

אא،אאאא٣٤}٣. 

אאאאא،אאא
אאאאאK،אא

אא،אאאאא؛



אאאאאאא
א٢٣٧אאאא

 

- ٦٩ - 

אאאאאאאK،
א 

אאא٣אאאאא
،אאאאאאאאא 

 

 

אF٣Eאאא 

אאאW 

،אאאאאאא
אאאאאKאאconcentrator،،

אאKא٤אKא
אאFKE



אאאאאאא
א٢٣٧אאאא

 

- ٧٠ - 

אאאאKאא
אאאא

אKאאאK،אא
אאאאאK



 

אF٤Eאא–א


אאאW


אW
אאאאא

אKאאאאאא
אאאאאאאא

אאאאאK


אאאאאא
אאאאW





אאאאאאא
א٢٣٧אאאא

 

- ٧١ - 

١Jאאhierarchical routs


אאאאאאאאאא
אoverflowאאאאאאא

Kאאאאא


٢Jאאnon- hierarchical routs


אאאאאאאאאא
אאאאאאאא

אK

JאאאRouting Scheme

אאאאא
אא ) fixed  routing  schemeאא

EDynamic routing schemeFאא
אאKE


١Jאא      fixed  routing  scheme

אאאאא
call attemptsאאא

Permanent change to a fixed routing schemeK


١Jאא      fixed  routing  scheme
אאאאאא

אאאW




אאאאאאא
א٢٣٧אאאא

 

- ٧٢ - 

٢J١Jאאtime-dependent routing
אאאאאאאא


F٥E

٢J٢J אאא state-dependent routing


אאאautomaticallyאא
אאאאאא

 adaptive routing schemeאא
אאאF٦EאF٧E











F٦E


א


א 


א 


א 

אאא
א 

אא אא



אאאאאאא
א٢٣٧אאאא

 

- ٧٣ - 




F٧E


אאאאאא

אW


١K אאאאאא
אאאאautomatic alternative routing

٢K אאאאאאאאאא
Automatic Rerouting  (ARR)

F٨EK 


F٨E

٣K אאאאאאא
אload sharing F٩E






אאאאאאא
א٢٣٧אאאא

 

- ٧٤ - 

 


F٩E


אאאאאאאא
אK

















אא
א

א


א

 
 

A  13%
 
 
 

B  29%
 
 
 



אאאאאאא
א٢٣٧אאאא

 

- ٧٥ - 

א
١J אאאא
٢J אאאאאא 
٣J אאאאאא 
٤J אאאאא 
٥J אאאא 
٦J אאאאא 
٧J אאאאא 
٨J אאאאאאא 
٩J אאאאא 





















אאאאאאא
א٢٣٧אאאא

 

- ٧٦ - 

אא
 

אא،אאאאW 


אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
אאאאאאא،א

F√Eאא،אאא
אאK

 
 Wאאאאא

אאFאאE א 


 
   


١JKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
٢JKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
٣JKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
٤JKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK


 

    

אאאFאEאאא
א،????אאא

אK 
 


 







 

 

 

אא  

 

אאאאאא

אאא
 المؤسسة العامة للتعليم الفني والتدريب المهني

אאאא 




א


٥



אאאאאא
א٢٣٧א

 

- ٧٧ - 

אאWא 


אאWאאאאאא



אאWאאW
١JאאK
٢JאאאאאאFאאאKE
٣JאאאאFאאKE
٤JאאאאFאאE
٥Jאאא

אאאW٨٠K٪


אאW٤


אאW
١JK
٢JאאK
٣JאאאאK


אאאWאאאא

אא
אאW

١JאאK
٢JאאאK





אאאאאא
א٢٣٧א

 

- ٧٨ - 

א Signaling
א؟

אאאאאאאאKא
،אאאאאאא

F١EK




F١EאאאאאאK
אאאאW


١JאאאאK
٢JאאאFאEאאא،אא

אאאK
٣JאאאFאEאאregister signalsאא

line signals،
٤JאאאאאאאאאK

אF٢EאאאאאK



אאאאאא
א٢٣٧א

 

- ٧٩ - 





























F٢Eאאאא

א 

 أجهزة التحكم

א 

أجهزة التحكم

א 

א 



 L

א 

א 

א 

التحكم  

 

א 

א 

אאא 



אאאאאא
א٢٣٧א

 

- ٨٠ - 


אאאW

אאאאאKא،א
אאאKאאאאא

אא،אKאאאאK


אא،،אא
אאאאKאא،א،אאא

אאאאאאאKאאא
אאאאאאאאאא

אאאאאKאא
אאאאאא،

אאאKאאא
אאאאאK

אאאא
אאאKאאא

אאאאאא
אאאאאKאאא

אאאאK


אאאאאאאאא
אאאאאאK
אאאאאאאK

אאאאאא" dial tone"
?אbusy tone"אאא"ring back signal"Kא

אאא   "metering 
pulse"K

 אאאW



אאאאאא
א٢٣٧א

 

- ٨١ - 

١JאWgeneral signals
אא

אאאאW
J א

אאאא
אFאEאאא

אK
J א

אאאא
אאאאא

אאK


٢JאאW
אאאW

JאW
אאאאאאא

אאאאאאא
אאאאאא

"Addressing signals "K
Jא"Supervisory signal" :

אאאא
אאאאא

FאאאKE
JאWvisual and audible signals 

אא{
אאאאאאK

אאאאאW



אאאאאא
א٢٣٧א

 

- ٨٢ - 








F٣Eאאאאא


אאאאאtone messages
Fאdial toneא،ringing toneא،busy toneKE



א
 א

 عنـــونة
 مراقبة

 متابعة


W
Jא



J

א

א
J
J 
  -

 

W
Jא
Jאא
J

א 

W
J

א
J

א
Jא
א 


Jאא
Jאא

א
Jא
אא 


Jא

א
Jא



אאאאאא
א٢٣٧א

 

- ٨٣ - 


F٤Eאא

 
WאאSubscriber  Signals
אאאאW





F٥Eאאא


١J wake- up signal


אאאאא





אאאאאא
א٢٣٧א

 

- ٨٤ - 




F٦Eאא


٢JאFאאEDial tone 

אאאאא



F٧EאFאאE


٣Jאdialing signal

אאאאא
אאא(pulse dialing)

אאאאאא



אאאאאא
א٢٣٧א

 

- ٨٥ - 

 (push-button dialing)


F٨Eאא


٤JאRing Signal

אאא
אא







F٩Eאאאא





אאאאאא
א٢٣٧א

 

- ٨٦ - 

٥JאBusy tone 
אאאאא

א


F١٠Eא


٦JאFאEClear signal

אאאאאא
אא




F١١EאFאE






אאאאאא
א٢٣٧א

 

- ٨٧ - 






F١٢Eאא


WאאLine Signals 


אאאאאW
אWאאאאא

אאאאאאאFאE
אא( Man / Machine   interaction signals  )

אK
אWאאא

אאאאאאFאE
א( Machine / Machine   interaction signals  )

אK



אאאאאא
א٢٣٧א

 

- ٨٨ - 









F١٣Eאא


אאאא"Forward signals""
"Backward signalsאאאאא

אאאאW

 


 

F١٤Eאאאאא


אאW
١JאאאאאאK
٢JאאאאאאK
٣JאאאBusyIdle 

אאK
٤Jאאאא

אאאאאK


 المقسم المطلوب
         B 

Forward signals

Backward signals 

 المقسم الطالب
         A אא

B 

Forward signals

Backward signals 

אא
A 

 

 

 





אאאאאא
א٢٣٧א

 

- ٨٩ - 

WאאRegister Signals
אאאאKאאאxאA

yאBאxאא
אAאאאאאBאא

אאW



F١٥Eאא


אאאאאאאא

Wאא
١JאLink – by – Link signaling

אאאאאאאא
אאK







אאאאאא
א٢٣٧א

 

- ٩٠ - 




F١٦Eא


٢JEnd – to- End Signaling
אאאאאאא

אאאאאאKKKKא
אאאאאאאא

K




F١٧E







אאאאאא
א٢٣٧א

 

- ٩١ - 

אאSignaling methods


W
אאFאEאא

אאאאא
אאאאK،אאאאא

אK
אא


אאא،אא

אW


אא Channel-Associated Signaling (CAS) 

אאCommon Channel Signaling (CCS) 


אCASאR1,R2 system No.5א،

אאSS7K





F١٨Eאאאאא




אאאאאא
א٢٣٧א

 

- ٩٢ - 

אאאCASאאCCSא
אאאKאא

אאאCASK


אאאSS7אאK
אאאCASאאאK

אא،CAS
SS7Kאאאאcapacityא،speed،

אreliabilityא،securityא،flexibilityא،economyK


אאCASW
אאאאאא،אאאא

אאאK


אCASPSTNאא،
אאCCSאאK


אאCAS–אאאאא–

אאאאאאK
אאאא،אאאK
אאW


١Jאא(DC)
٢Jאא(VF)
٣Jאא 
W


١Jאא(DC)



אאאאאא
א٢٣٧א

 

- ٩٣ - 

אא،אאKא
אא،אאאKK


אא،א

KאאאFon-hook, off-hookE،
אdial pulses،אאinterconnectionKאא

אאJon-offK


אאא،אאאא
אאאאK

אאא،אאאאא
אFאאEאאאK
אאFאאEK


אא?אאreverse battery signaling
?אאcentral officesאאK

،אאidleKאאא
אאאאאאא
אKאאאאא

אK


אאאאE&Mאאאאא
אshort-haul toll trunksKאאאאאא

אא–אEאMK،אא
אאאא

אF١KEאאא
אאKאאאא

אאK



אאאאאא
א٢٣٧א

 

- ٩٤ - 

F١E
אאEאM

אon-hook 
אoff-hookא


٢Jאא(VF)

אtone signalingאAC signaling
אאאאא

K


אאאאאאtonesאאאK
אאאאKאא

KKא،אdial tone،
א٣٥٠٤٤٠Kא

אאאאאFE
אKאא

FאאאE،אא
١}٠١}٠Kאאא

אאאאאKא،א
אin-band signalingK


אאאאאאin-bandא

אאout-bandKאאאאsingle 
frequency (SF)٢٦٠٠אא٣٧٠٠אK

אE&MאSFאאאאא
KאאMultifrequency Signalling (MF)א

W٧٠٠J٩٠٠–١١٠٠–١٣٠٠–١٥٠٠–١٧٠٠אאaddress 



אאאאאא
א٢٣٧א

 

- ٩٥ - 

informationFאKEאאאאאאא٩
אDTMFאאאאK


F٢E

אJfreq א–freq א
FE 

א
FE 

אdial ٣٥٠H٤٤٠  J 
אbusy ٤٨٠H٥}٠ ٥}٠ ٦٢٠ 

אא،
ringback 

٤٤٠H٤ ٢ ٤٨٠ 

،אא
PBX 

٤٤٠H٣ ١ ٤٨٠ 

א
congestion 

٤٨٠H٣}٠ ٢}٠ ٦٢٠ 

אא
reorder-recall 

٤٨٠H٢}٠ ٣}٠ ٦٢٠ 

אא
receiver 

off-hook 

١٤٠٠H٢٠٦٠H٢٤٥٠H١}٠ ١}٢٦٠٠٠ 

א ٢٠٠٤٠٠ ،
א

١ 

،
א

١ 


٣JאאW


א،אאאאאאאvoice time slots
PCM،Fאא١٦KE





אאאאאא
א٢٣٧א

 

- ٩٦ - 

،אא،אא،אא
אאאאאאKאאאon-

offא،אאא0,1אאאKא
F١٩EאאאאKאאא
KאאKאא،F١٩Eא

٨א d0d7،אאאt1t8،
אK


אאאאאKאאF٨

Eא٢٥٥אKא
א٢٣٤אאF١٩KEאא

אאא،אא،K
אאאKאTASCII

אאKאאאK


F١٩Eאאא






אאאאאא
א٢٣٧א

 

- ٩٧ - 


אאא،אאאאאvoice time slots

PCM،Fאא١٦KEאא
אאאWאאregister signals

אאline signalsK


אאאF،אא
אEאאאאאא،K


אאseizureאאאא،

אאאאאF،אreleaseKE
אאאאאאאאאא

١٦PCMK


אא،אCASאאאאא
אאא،אא

אKאאאאאK


אCASPCM30W

אא١٦PCM30Kא

١٦אאKאF٢٠EK









אאאאאא
א٢٣٧א

 

- ٩٨ - 




F٢٠EאCASK


אW


،אאאא
١٦،١٦אKאF٢١EאK





F٢١E



אKא
PCMKאאאא١٦



אאאאאא
א٢٣٧א

 

- ٩٩ - 

א١٥،١٦אא،١א
١٥،אK،אאאא

אאאKאא١٦K
א،א0000K







F٢٢Eא١٦אא


אאCCS
אאאאאאPCMFא

אEאאKאאא
K





אאאאאאK
אF٢٣EאאK



אאאאאא
א٢٣٧א

 

- ١٠٠ - 






F٢٣Eאא


אא٦٤\Kא
אKאF٢٤EאאK





F٢٤E






אאאאאא
א٢٣٧א

 

- ١٠١ - 




F٢٥E


،אאאאא?א?
אKאא،

אK?אא?אאKא
אF٢٦KE






F٢٦Eאא




אאאאאא
א٢٣٧א

 

- ١٠٢ - 

אאאא،אאKאא
אאKאאא

،אאאאא٦٠
PCMK


אא،א

PSTN،ISDN،PLMN،אאאK


אSS7W
١J
٢J
٣JFאאE
٤J
٥J


אאאFאEW

אאITU-TFCCITTEFאאE
K،SS6אאא،١٩٦٨ 

אאKאSS7אא١٩٨٠ א
אאKאאאאא٦٤

LאאאKאאSS6אK


אSignaling networksW
אאאKאאאא

אK


אאSS7،אאא
interconnectedאKאF٩EאFE



אאאאאא
א٢٣٧א

 

- ١٠٣ - 

،KFE
K


      א   א، K א   ، א א 

אא?א(SP) K ?אאאא
אאK





F٢٧Eא


אW

 א  א F٢٨ E     א      ،
  א   א K א  –    Signal 

Transfer Point (STP)– א א    א    
א K   א   א  – א א  

אאאאK


אאאאאKאא
אא،אא

،אאאא،K



אאאאאא
א٢٣٧א

 

- ١٠٤ - 

אאStand-alone STPאW
אאאKאא

אאא،אאא
K


 ، א א     א  transit exchange 

STPאאאא،Kאאא
אאאK

  א  SS7א א  ،       K
،אא،אK






F٢٨E




אאאאאא
א٢٣٧א

 

- ١٠٥ - 

א
١K א؟
٢K Wאא–אא–אא 
٣K אאאא 
٤K אא

 
signal Generated   from Sent to 

 
Dial tone

 

  

 
Ring 

signal 
 

  

 
Ring 

control 
tone 
 

  

 
Mixed  

frequency
 

  

 
Pulse of 
dialing 

 

  


٥Jאאאאאאאאא

אאאא
 
 
 



אאאאאא
א٢٣٧א

 

- ١٠٦ - 

 
 
 
 
Off-hook  

 
    

 
 
 
 
 
 
 
 
 
 
 

 
 

Off-hook  
 

 
 
 
 
On-hook 

 
on-hook 

 
 

 
٦–אאאאאא) אE.
 

conversation 



אאאאאא
א٢٣٧א

 

- ١٠٧ - 

 
٧Eאאאאאאאאא

אאאא 
 

 
٨–אאאאאא.
 
 
 
 
 
 
 








אאאאאא
א٢٣٧א

 

- ١٠٨ - 

אא 


אאאאא،אW


אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
אאאאאא،אא

F√Eאא،אאא
אאK

 
 Wאאאאא

אאFאאE א 


 
   


١JKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
٢JKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
٣JKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
٤JKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK


 

    

אאאFאEאאא
،א????אאא

אK 





 



 

 

 

אאאא  

 

אאאאאא

אאא
 المؤسسة العامة للتعليم الفني والتدريب المهني

אאאא 





א




א




٦



אאאאאא
א٢٣٧אא

 

- ١٠٩ - 

אאWאא 


אאWאאאא


אאWאאאאאא
אאאאK


אאאW٨٠K٪


אאW٣


אאW

١JאאאK
٢Jאאאאאאא


אאאW

אאאא
אאW

אאאאאאא










אאאאאא
א٢٣٧אא

 

- ١١٠ - 

אא 


אNumbering System 
אאאאא

،א،א
אאאאK،אאא

אא،Kאא
אאאK


אאאאאא،

אאאאאKאאאא
אאאאאא،א

אאKאאא
אאאK


אא١٤א،א

אאאW

J،אאJאא،

אאאאK
JאאאאאאאאK
JאאאאאאK



אאאאאא
א٢٣٧אא

 

- ١١١ - 

אאאאא
אW

١K אאlocal calls
٢K אאFאאאEregional (national) calls 
٣K אאinternational calls 

אאאאאא
אאאאאאא

אאאאא
אאאאK

אHא

 




אאאאאא
א٢٣٧אא

 

- ١١٢ - 

אאאאאאאא
אאאK
אHאHא

xx   +   xx             +    xxxxx






אאאאאאאא
אאאFאאEאK



אאאאאא
א٢٣٧אא

 

- ١١٣ - 

אHאHאHא
xxx        +           xx         +     xxxxx                Hxxx        


אאאW

J אאlinked numbering scheme
J אאnon-linked numbering scheme 
J אאflexible numbering scheme 

אאאאא
אאאאא
אK

אאאא
אאאK

אאאאאא
אאאאאאא

אאKאאאאא
אאאא

אאאאאאrepeat codeK
 



אאאאאא
א٢٣٧אא

 

- ١١٤ - 

J אאfixed numbering scheme
אאאא

אKאאאאאאא
אאאFאאאE

local areaאא
אאא

KאאאKא
אאאאא

אאאאאא
אאאאK



אאאאאא
א٢٣٧אא

 

- ١١٥ - 

אאInternational Numbering Plan 
אאאאאW




 אא אא אא אא

אא ١ א
FאE 

٦ 

 ٢ אא
 

٧ 

 ٣٤ אאF
 Eא

٨ 

א٥ אא٩ א 




אאאאאא
א٢٣٧אא

 

- ١١٦ - 

אאאאinternational prefix،
אאא،Kאא،

אאא?00?אאא?
010 ??91??19?א?009K?

١٩٦٤אFEא
،FאEאKאאא

אא،אאאאאא
FEאאאאא،F

KEאאKאאאNetherlands
אאאאאK

אאF٢EKאאאא
אאאK


אאאא

אאאאאאא
אKאאאאאאtrunk access
אKאאא0אאKא،א

א?prefix K?אאא
אW

א אHאZאא




אאאאאא
א٢٣٧אא

 

- ١١٧ - 




K





אאאאאא
א٢٣٧אא

 

- ١١٨ - 

א
١Jאאא؟
٢Jאאאאאא؟
٣Jאאא

אאKאאא
אK

٤Jאאא?٦٣٦٤٠٠٠?


- אאאא 
?٦٣٦٤٠٠٠J٠٢?

- אאא
?٦٣٦٤٠٠٠J٢٠٠٩٦٦?

؟א


٥J؟אאאא
٦Jאא

؟؟א





 
 
 
 
 
 
 
 
 

02



אאאאאא
א٢٣٧אא

 

- ١١٩ - 

 
אא 

 
אאאאא،אW


אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

אאאאאא،אא
F√E،אאאאא

אאK
 
 Wאאאאא

אאFאאE א 


 
   


١JKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
٢JKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
٣JKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
٤Jאאאא


 

    

אאאFאEאאא
א،????אאא

אK 
 
 
 
 



 

 

 

אאאא  

 

אאאאאא--

אאא
 المؤسسة العامة للتعليم الفني والتدريب المهني

אאאא 








א


א




٧



אאאאאא
א٢٣٧אא

 

- ١٢٠ - 

אאWאא 


אאWאאא


אאWאאW
١Jאאאא
٢Jאאאא


אאאW٨٠K٪


אאW


אאW

١JאK
٢JאאאאK


אאאW

אאאאאK


אאW
١JאאאאאK
٢JאאאK







אאאאאא
א٢٣٧אא

 

- ١٢١ - 

אא


W
אאאאאK

אW
Jא
Jאא


אW
Jאאmultimetering
Jאאdetailed billing


אאW
W

אאאאאK


אאW
• אא 
 אאאאא •
• אFאE 


אאאאאאperiodic pulse meteringK


אאW

אאאאאאKא
א،א–אאא

Software Charging Register (SCR)KSCR



אאאאאא
א٢٣٧אא

 

- ١٢٢ - 

א،אאאא
אKאאאאאK

אאאאאאאא
אK


אאאאאאW

אא
אאאW

• אאאFPBX, lineE 
• אא

אאאW
• אFאW–אJאE 
• אא


אW

אMMאאאאאK
אאאאאאאאאאK

אאאאאאK
אאKאאא

אאאKאאאאK
אאאאאKא

אW
JאאאKKKKKKKKK
Jא،אא

central toll אאK




אאאאאא
א٢٣٧אא

 

- ١٢٣ - 

אאW





F١E






אאאאאא
א٢٣٧אא

 

- ١٢٤ - 

אW
אאאאMM،SCRא،

W
• אאאPASאאAM 
• אאאAM 
• אDEMAND 
• אאאאאאאKאא

אא،אאא
אאK 


אאW

W
אאאאאא

K


אאאאא
אאdata-linkאאאK


אאאAutomatic Message Accounting (AMA) 

אאInternational Traffic Accounting Data (ITAD)א
אK


אאW

אאא
אK


،אאאאאW

• אאא 



אאאאאא
א٢٣٧אא

 

- ١٢٥ - 

• אאאאא 
• אאאאא 
• אאא،אאBasic Call, אאאFאE

Supplementary Service Call،אאLong Duration CallK 
• אא 


אאאKאא

אאא،אאאאא
אKאאאאאאאK


אW

אאאאאאאKא
אאאאאאאFאא

אאEאFאאאאאKE
،אאאאא

אK


אאאאאאאKא
א،אאאאK


אW

אאאאאאאא
אאאK


א5ESSKאאא

אאאK




אאאאאא
א٢٣٧אא

 

- ١٢٦ - 

אאאאאW
Jא
Jא
Jא


אW
אאאאאW


F٢E


 





אאאאאא
א٢٣٧אא

 

- ١٢٧ - 

א


KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
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